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This is a library Circulating Copy which may be borrowed for two weeks. The purpose of this article is to provide for chemists (and of cours~ any others who read this journal!) an overview of some of the recent developments in photosynthesis, particularly those related to our own field of interest, namely, light-induced paramagnetism. Since our coverage cannot be exhaustive, key references wi 11 be given, especially to reviews where they exist.
II. General Formulation of Photosynthesis,
It is advantageous and likewise realistic to examine the photosynthetic process from the viewpoint of a redox':.couple (see Fig. 1 ).
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Reduction Oxidation
This oxidation-reduction reaction is. localized in green plant leaves or algae (excluding _the prokaryots) within small organelles called chloro-P 1 as ts ~
1 The essenti a 1 deta i 1 s of the reduc'4i on ha 1 f-reacti on, that is, 2 3· the carbon fixation pathway, has been fairly well understood ' for some time. Thus,we will focus instead on the light-mediated oxidation halfreaction, an area of photosynthesis which is still enigmatic. In passing we will simply note that four electrons are required per co 2 molecule reduced. This reducing -3-potential is provided by two molecules of the intermediate NADPH (reduced nicotinamide' adenine dinucleotide phosphate); and additionally, 2-3 molecules of ATP (adenosine triphosphate) supply the energy necessary for the assimilation of a single co 2 molecule. Both NADPH and ATP are products of the oxidation half-reaction; the latter by a process designated photophosphorylation (Fig. 1) .
Photosynthesis, however, is not limited to green plants and algae.
Certain species of bacteria possess the abi 1 ity to fix carbon photosynthetically although without a concomitant oxidation of water. Thus, the photosynthetic process might be represented in a more generalized form:
where H 2 A may be hydrogen sulfide, an organic substrate (~, isopropanol) or even hydrogen, depending upon the species of bacteria. Of course, in green plant or algal photosynthesis H 2 A is water. This gen,eral formulation for photosynthesis was first proposed by IJ..a.n Niel 4 and has stimulated much of the research on photosynthetic bacteria. 5 For details on these and other aspects of photosynthesis, the reader is referred to the excellent monograph by Rabi nowi tch and Go vi ndjee. 6
III. Electron-transfer Reactions in Photosynthesis
Current formulations of the mechanism* of photosynthesis are base·d on the premise that light energy is converted into electrical energy by light-induced one-electron tran~fers. Subsequent dark reactions leading *Henceforth, photosynthetic mechanism will denote only the light-driven oxidation half-reaction.
~4-
to storage of chemical free energy are also believed to proceed in most cases by discrete one-electron steps.· All reactions comprising the oxidation half-reaction are postulated to occur within a single domain, designated the Photo~ynthetic Unit (PSU). 7 Hence a photosynthetic membrane can be regarded as an ensemble of PSU's.
Our discussion of the electron transport mechanism of photosynthesis will commence with the photosynthetic bacteria, since these organisms appear to be less complex than algae or green plants. A widely accepted construct for light driven electron transport in bacteria is illustrated in Figure 2 In the following sections we will concentrate instead on the contributions of electron spin resonance spectroscopy to the elucidation of the identity and location of various components in the bacterial and green plant photosynthetic apparatus.
IV. Light-induced Electron Spin Resonance Signals
Although a number of light-induced esr signals have been detected in photosynthetic systems, only a limited number of these have been well characterized. For most resonances the analysis and identification of the physiological origin of the species responsible for the signal is incomplete and requires ionsiderably more work. In the subsequent disc~ssion we have adopted a systems approach; that is, each of the observed lightinduced esr signals will be discussed in its relationship to the physiological system being studied. In this regard we are adopting a different approach than previous reviewers of this subject. 19 -21 ~~e begin thus with the esr signals associated with the bacterial system, since our knowledge is most complete for;that system. The less characterized systems associated with green plant and algal photosynthesis~ System 1 and will thep be considered.
Syst',em 2, . . Th.e light-induced, oxidation half-reaction is represented by the compartment on the right, whereas the reduction half-reaction, which can proceed in the dark, is illustrated by the left-hand compartment.
The net ph~tosynthetic reaction is visualized as a flow of electrons from the upper right corner to the lower left corner of this diagram. 
